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A COMMUTATING  DEVICE  FOR  TRANSFORMING 
SHAFT  POSITION  INTO  BINARY  DIGIT  INFORMATION 


INTRODUCTION 

IV*  iiaad  cm tact  plate  wad  in  pmseat-dcy  mtcW  and  ewtataw  i«  yrrrHy  maim  op 
oi  a *«i*a  ml  lint  eirealar  fixsd  contact*  of  the  stad  typo,  either  flub  with  or  rtiaad 
^SBV»  * sonporcwt  plastic  base.  The  sliding  centtct  i«  asatlly  a list  or  *"nir  harical  bot- 
affixed  to  • cantilever  spring  feraad  fras  beryllim-copper  or  • s toiler  spring  alley, 
ami  "ran  im"  to  mooch  oot  both  tho  ccaaastatosr  end  oootoct  wrfacia.  S»«ro  a large  woo  of 
«<ntaet  i*  affixed  to  tho  md  of  a relatively  light  spring,  this  typo  of  contact  boo  o Miami 
tendency  to  booms.  Em  tbeagb  tbo  contact  preoaoro  osod  io  high,  the  remltant  pres*:  re 
por  onit  *m  batman  tbo  cantneto  io  relatively  lev.  tbo  sets so  of  tbo  mfavoad-break  octioo 
on  this  typo  of  noiteniag,  lOHtisu  rofnnod  to  an  tbo  Hongont  circlo"  aotbod,  is  iilaa» 
tmtnd  in  Fig.  1.  Far  tho  tni  in  contact  in  positions  1,  2,  4,  and  5,  tbo  presses*  par  wait 
ame  is  isnlficir'  to  gmrsm.oo  low  and  mifom  contact  raaiotanco  for  qoiat  switching  or 
voltage  pnloo  gmsmtiaa. 

A rlssssr  and  noro  reliable  sliding  contact  batman  too  notellic  cffxhsctoro  van  achieved 
tbrassqA  a hoari roily  differant  approach,  sftar  aovoral  daoign  and  notorial  stsdioo  provioosiy 
coaplotod."  ihio  contact  n»  the  one  saaaegmntly  used  in  tbo  ttady  and  dnvalopnant  of  a 
amber  of  comntating  devices,  inc lading  tbo  one  described  in  this  report. 
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Fig.  1.  * --7*n|«nt  circle  eliding  contact  «»i t thing  aotbod. 
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Figaro  2 illustrate*  the  Eethed  chose*.  1b  this  °lino  contact*  Bathed,  tin  tm  of  the 
eliding  contact  ia  leapt  aaaii  tad  tha  total  knob  pressure  lent  (a  tva  grass),  bat  tha  ra- 
se Itaet  pressere  par  aaife  ia  high.  Contact  heroes  ia  avoided  by  hiring  tit  break  a print  and 
contact  formed  from  a single  piece  of  precise*  aacal  «ir*.  Cat  ails  on  the  setae!  shape  and 
and  sire  of  both  the  find  and  eliding  ocmtacta  will  bo  fonad  ia  tha  following  section*.  It 
baa  baa*  established  that  clean  and  roliafelo  contact  is  aadn  batoaan  tha  fixed  and  roving 
contact-— at  alaoct  the  wary  instant  that  they  ranch,  too  good- site  areas  oader  high  relative 
pressure  era  innediataly  brought  into  intiantn  contact. 

GUfERAL  DESOUFTTCfl  OF  COMMUTATOR 

Figaro  3 shoes  the  general  external  crosfcrrotiro  of  tha  binary  digit  conrotator.  Tha 
unit  ia  S ia.  ia  diaaetar,  2-3/8  in.  wide,  and  weighs  appxtnimtsly  2*1/2  lb.  The  stainless 
steel  shaft,  which  say  protrude  froa  either  end  af  tha  conswtstor  housing,  ia  supported  by 
too  ball  be* rings  for  low  and  uni  for*  torque,  The  aechiaed  aiwdaa*  alloy  housing  is  ano- 
dised for  protection  against  the  corrosive  are*  iph  urea  often  encountered  in  service  appli- 
eetiaM. 

The  internal  construction  of  the  co— stator  is  shown  ia  Fige»  d (cover  rrooved)  snd  5 
(diaassrobled);  as  cts  be  aeen  is  Fig.  5,  the  shaft  actually  supports  four  double-track  cos- 
•stator  disks  beck-to-back  in  psirs.  Each  of  the  cemutetor  tracks  is  divided  into  an  equal 
nwrwr  of  conducting  (co)  snd  aonconducti  g (eff)  ««g*ents.  3egi ruing  with  1 conducting  and 
i nonconducting  on  tracks  1 sod  2,  the  total  nnaowr  or  separata  doubles  vith  each  succeasive 
track,  to  128  conducting  and  125  nencom.  icting  ae  tree*  9.  Each  of  the  eoroutator  tracks  is 
contacted  by  a brush  (see  Figs.  5 end  6).  The  .pronator  disks  rotate,  vita  all  of  tha  con- 
ducting aegrants  interconnect  "^d  and  t<)rminati£g  at  a slip  ring  through  which  extsrasi  con- 
nection can  be  made. 
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fit.  5.  — Otaassaablvd  component*  of  binary  cod*  -fit  lit  nr 


To  prevent  ambigasty  or  inauelcNta  indications.  4 cyclic  binary,  or  Gray,  cod'  ia  used. 
The  outpet  fra*  the  bru*h  terminals,  in  the  fora  of  cither  an  opes  circuit  or  * connection  to 
«A  ungrounded  canaon  terminal,  taakea  up  the  code.  Ditit*  1 and  2,  which  cash  require  180°  an 
and  180*  off  tie#  but  phased  90*  apart,  are  obtained  by  having  t»o  broahea  oparate  on  the 
i same  diak  track.* 
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I FAHuCATION  AND  UATEBIAL3 


Figure  ? shoes  dataila  of  the  2S6 'segment  disk  before  the  *iota  have  been  filled.  The 
diak  ia  a bra**  and  coin  silver  loainate,  with  the  t.acking  surface  made  of  the  coin  silver. 
It*  inner  and  outer  tracks  are  willed  so  that  the  slots  and  the  lands  are  of  a constant  and 
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■early  ecjeal  angular  width.  7m  aageiar  width  of  the  camdfactiwg  eapaaeta  ia  »ii#ly  laaa 
thee  that  of  the  anecoadecta**  tTflmin  ia  ardor  to  eaepeeaate  far  tho  effective  width  of  the 
eMtpmZ  hmriur 

Altar  the  sailed  disk  ia  thocuegwly  clsaeod  aad  dogrooaad,  tho  elate  ore  filled  with  aa 
ebraaiae-raai  at«et  fpniti  : * ,io  potting  ceepoood  to  just  above  tie  Ktrfeoe  of  the  wie  silver 
c codec  ton.  The  reoie  i»  that  oteo-eared  for  apprarieetely  too  hears  *t  140"C,  tho  excess 
faced  off  ia  * lathe,  tad  the  mp— uta  polished  oeooth  aad  fiaiabed  off  by  wet-peliahiog  with 
e 600- grit  eoery  paper. 

The  *eobre"  break**  are  aode  of  .0;  *t.  baif-hosd  Paliaey  I?  alloy  wire  that  hoe  high 
teaailt  atreegth  tad  ezceiloot  nauust)  torraoica  (ooa  Fig*.  S aad  6) . Caeteet  pnuu* 
ia  adjusted  to  approaoMetely  6 ga  at  eaa mdi  ,■  Fiatl  jhaoing  of  the  breahea  it  aade  hy  alight 
adjeatoaot  of  the  i&dm&al  tarmaal  aad  break  support  blocks  afaoan  ia  Fig*.  S aad  5. 

PERFORMANCE 

The  pFeeaot  coaeetator  has  a aaxiauH  of  256  aagaeata  (12S  eccdactora)  bat  cea  acaaaeodate 
one  eore  Cvo-track  diak,  *itk  a reaaltaat  iacreaa#  in  resolution  ta  one  part  ia  .V*4.  The 


prase&t  eaoaautator  it  iioit*d  to  • miww  tpood  of  approxiooUiy  100  rpo,  Fimtt  8 iilua* 
•trot**  tho  ciaaat  *oo*ro«**»*  output  of  fit*  of  tSo  hraafcaa. 

Protioiaary  t«*t*  »siic*t*  th*  4**ir*biUty  of  aaia*  • ami tab U lab* itaat  at  tho  cao- 
aut&tot  trade*  to  Mini  oil*  o**r  and  twine*  aaia**  A lift  of  tevortl  taillia*  eycltt  ha*  b*** 
scMavod  aith  lo*  eurraat.  Battuta  of  tht  <o*t*tt  <t«ai*a  ehoaoa,  tba  daaie*  ie  1 ini  tod  to 
applications  war*  no  aoro  than  .2$  niiUanpnraa  of  currant  nut  bo  brtkan.  A hi*h*r  currant 
vili  rtdue*  iff*,  lha  curr«ot*c»rryiiwt  capacity  oi*ht  bo  r&iaad  by  isctouiac  tho  aunbar  of 
brush**  p*r  trade  to  too  or  oor*  but  it  ootid  bo  difficult  to  an  attain  «ititaw>«w  operatiaa 
of  tha  poroiioi  contact a. 
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